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j'|                         The obvious way to get rid of all uncertainty on this head
11                      was to increase the length of the coil of pipes.    Hence in the
following experiments the total length of 2-inch copper pipe immersed in the bath was 60 feet, instead of 35, as in the former series. The volume of air transmitted in a given time was also considerably less. There could, therefore, be no doubt that the temperature of the air on its arrival at the plug was sensi-bly the same as that of the bath.
The nozzle employed in the former series of experiments was of boxwood—the space occupied by cotton-wool, or other porous material, being 2.72 inches long and an inch and a half in diameter. The boxwood was protected from the water of the bath by being enveloped by a tin can filled with cotton-wool. This was unquestionably in most respects the best ar-rangement for obtaining accurate results; but it was found necessary to make each experiment last one hour or more be-fore we could confidently depend on the thermal effect. The oscillations of temperature which took place during the first part of the time were traced to various causes, one of the principal being the length of time which, on account of the large capacity for heat and the small conductivity of the boxwood nozzle, elapsed before the first large thermal effects consequent on the getting up of the pressure were dissipated. No doubt the results we arrived at were very accurate with the elastic fluids employed, viz., atmospheric air and carbonic acid; but we possessed an unlimited supply of the former and a supply of the latter equal to 120 cubic feet, which was sufficient to )                   last for more than half an hour without being exhausted. In
;                   extending the inquiry to gases not so readily procured in large
quantities, it was therefore desirable to use a porous plug of smaller dimensions enclosed in a nozzle of less capacity for heat, so as to arrive rapidly at the normal effect.
i                      Various alterations of the apparatus were made in order to
meet the requirements of our experiments. A small high-pressure engine of about one horse-power was placed in gear with a double-acting compressing air-pump, which had a cylinder four and a half inches in diameter, with a length of stroke of nine inches. The engine was able to work the piston of the pump sixty complete strokes in the minute. The quantity of air which it ought to have discharged at low pressure was therefore upwards of 16,000 cubic inches per minute. Bute rushing air became pretty con-         I 'i                     stant; it was then shut for a period of 3£, 7|, 15, 30, or 60         ^
